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Preface

This investigation was performed under the Corps of Enginecers' Flood
Plain Management Services Authority at the request of the State of
Vermont. The Flood Control Act of 1960 which authorizes the U.S. Army
Corps of Engineers "... to conpile and disseminate information on floods
and flood damages ... and to provide engineering advice to local interests
for their use in plamning to ameliorate the flood hazard."

The Dam-Break Analysis study presented in this report was prepared
under contract by Hydraulic & Water Resources Engineers, Inc. of Waltham,
Massachusetts. Any questions concerning this report should be addressed
to the Chief of the Hydrology Engineering Section of the Corps of
Engineers, New England Division.
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JOHNSON REAL ESTATE DAM
DAM-BREAK FLOOD ANALYSES

INTRCDUCTION AND PURPOSE

This report presents the findings of two dam-break flood
analyses performed for Johnson Real Estate Dam in Sharon,
Vermont. The dam is owned, operated and maintained by Johnson
Real Estate, Inc., White River Junction, Vermont. Included in
the report are a description of pertinent features of the
dam, the procedure used in the analyses, the assumed dam-
break conditions, and the resulting downstream flood depths
and timing. This study was not performed because of any known
likelihood of a dam-break at Johnson Real Estate bam. Its two
purposes were to provide gquantitative information for
emergency planning use and to arrive at a dam safety hazard
classification.

DAM DESCRIPTION

Name of Dam: - Johnson Real Estate Dam

Town: Sharon

County and State: Windsor, VT

Stream: : Unnamed tributary of Mitchell
Broock

"Johnson Real Estate Dam is located in Windsor <County in

central Vermont. It is approximately 2 miles east of the
junction of Route 132 and Interstate 89, and it is used for
recreational purposes.

Johnscn R.E. Dam is an éarthfill dam with a maximum height of
28 feet and a length of 222 feet. The dam crest is 12 feet
wide, with an upstream slope of 3:1 and a downstream slope of
2:1. The dam outlet works consist of an uncontrolled drop
inlet spillway with a vertical corrugated metal pipe 36
inches in diameter leading to a 24-inch diameter corrugated
metal pipe which conveys water through the dam. There is also
a 70-foot~wide earthcut emergency spillway in the left
abutment.

'PERTINENT DATA

Data is taken primarily from an inspection report dated
September 5, 1986 and filed at the State of Vermont's Dam
Safety Engineer's offices; and from design drawings for the
dam, supplied by the Vermont Dam Safety Engineer.

(a) Drainage Area
The location of Johnson Real Estate Dam on an unnamred

tributary of Mitchell Brook is shown on Plate 1, which is
based on the USGS Sharon Quadrangle for the State of



Vermont. The drainage area consists of 0.45‘square miles
(290 acres) of forested and steeply sloping hilly
terrain.

(b) Elevation (N.G.V.D.)

(1) Top of Dam - Varies from 1,386.0 to 1,386.8
(2) Drop inlet crest - 1,380.66
{3) Normal Pool Elev. - 1,380.66

(4) Emergency Spwy Crest 1,382.2

(¢) Reservoir
(1) Length of normal pool - 0.25 mile

(d) Storage (Acre-Feet)
(1) Top of Dam —--———-— 110
(2) Normal water elev- 56

(e) Reservoir Surface (Acres)
(1) Top of Dam (approx)-23.4

{2) Normal water elev «- 4.3
(f) Dam :
(1) Type Earthfill embankment
(2) Length 222 feet
(3) Height 28 feet maximum
(4) Top Width 12 feet
(5) side Slopes
(a) Upstream 1l on 3
(b) Downstream 1 on 2
(6) Zoning (Homogeneous)

(7) Impervious Core Not applicable.
(8) Cutoff (at deepest section)
(2) Minimum width 10 feet

(b) Bottom level 1353.3 feet N.G.V.D.
(c) Top level 1358.7 to 1358.9 feet N.G.V.D.
(d) Slopes

(i) Upstream 1:1
(ii) Downstream 1:1

(g) Outlet Works

(1) Type Drop inlet
(2) Diameter of
vertical shaft 36 inches
(3) Diameter of barrel 24 inches
(4) Crest elevation 1380.66 feet
(h) Emergency Spillway
(1) Type Earthcut, vegetated.
(2) Length 70 feet
(3) Width at crest 20 feet
(4) Crest elevation 1382.2 feet NGVD
(5) Capacity at max. head
(top of dam) 1,400 cfs



VALLEY DESCRIPTION

The river channel drops at approximately 170 feet per mile
below the dam. The valley is a wide and well-wooded deep
ravine. The brook flows in a southeasterly direction to the
confluence with a small brook which drains a portion of the
Charles Downer State Forest about 1.3 miles downstream of the
dam. Beaver Meadow Road crosses the brook at this point. The
brook meets Mitchell Brook approximately 1.9 miles downstream
of the dam.

MODEL DESCRIPTION

The Johnson Real Estate Dam dam~break analysis was made using
Boss DamBrk, a June 1988 version of the "National Weather
Service Dam-Break Flood Forecasting Computer Model",
developed by D.L.Fread, Research Hydrologist, Office of
Hydrology, National Weather Service, NOAA, Silver Springs,
Maryland 20910. Boss DamBrk is copyrighted by Boss
Corporaticn, 210 North Bassett Street, Madison, WI 53703,
Input for the model consisted of: (a) storage characteristics
of the reservoir, (b) selected geometry and duration of the
breach development, (c¢) hydraulic roughness coefficients, and
(d) downstream channel characteristics. Based on the input
data, the model computes the dam-break outflow hydrograph and
routes it downstream. The analysis provides output on the

. attenuation of the flood stages, and timing of the flood wave

as it progresses downstream.
ASSUMED DAM EREAK CONDITIONS

General: These analyses were conducted for each of two
failure scenarios. The first was a "Flood of Record" case, in
which the initial lake elevation was assumed to be at a level
produced by estimated flood of record inflow. The resulting
peak lake level was 5 inches above the emergency spillway
crest elevation immediately prior to a one-hour dam failure.
Because the water level was below the top of the dam, the
model simulated a piping breach failure.

The second failure condition was the "Maximum Surcharge
Storage" case, in which the pond level was assumed to be at
the dam crest elevation prior to a one-hour breach formation
(failing from top down) with inflow equal to the combined

‘capacity of the outlet works and emergency spillway.

The magnitude of a flood resulting from the hypothetical
failure of Johnson Real Estate Dam is a function of many
different parameters including size of breach, initial pool
level and storage, rate of breach formation, c¢hannel and
overbank roughness and antecedent flow conditions.
Engineering assumptions used in the analyses for the two
cases are presented below.



(1)

(2)

(3)
(4)
(5)
(6)
(7)
(8)

PARAMETER FLOOD QF RECORD MAXIMUM SURCHARGE

Initial Pool Level 1,382.65 1,383.8 £t NGVD

(See explanation in
Section (8) of this
table)
Water Elevation at
Start of Breach 1,382.65 ft 1,386.80 £t NGVD
Reservoir Inflow 79 cfs 1,376 cfs
Breach Invert 1,359.66 ft 1,359.66 £t NGVD
Breach Base Width 40 ft 40 ft

Time to Complete Formation of Breach : 1.0 hour (both)
Downstream Channel Roughness: Manning n = 0.025 to 0.045
Pre-Breach River Flows:

The Flood of Record case assumed a dam inflow of 175 cfs
per square mile of drainage area which is the estimated
runoff rate of the record November 1927 flood. This
runcff rate is the estimated flood of record conditions
within the White River watershed. Inflow to Johnson Pond
was assumed to be 79 cfs. Inflow from the small brook
draining Charles Downer State Forest w1th a drainage area
of 0.79 square mile was 138 cfs.

For the Maximum Surcharge Storage case, inflow was set
equal to the spillways' combined capacity and the lateral
inflow of 2,000 cfs from the Charles Downer State Forest
was computed by drainage area ratio raised to the power
of 0.7.

The program failed to converge when the . lateral inflow
was set initially at the required 2,000 cfs and so it was
necessary to assume a rising lateral inflow hydrograph
reaching the required value at 2.5 hours. The initial
lake elevaticon was set to ensure that the dam-failure
flood wave would occur after the 2,000 cfs lateral inflow
from the Charles Downer State Forest was reached.

RESULTS

The results of the Flood of Record analysis are discussed
here and these form the basis of the hazard classification
rating. Input and output data files for the flood of record
analysis are presented in Appendices A and B. Data files and
a tabular summary pertaining to the Maximum Surcharge case
are presented in Appendix C.



The peak stage and flood flow profiles for the flood of
record failure case are shown on Plates 2 and 3. Stage
profiles are shown in feet above the stream bed elevation, as
measured by the Hydraulic and Water Resources Engineers
survey team. Peak water elevations can be determined by
adding these depths of flow to the bed-slope profile
elevations, or by adding the depths to field-established
streamn-bed elevations at points of interest.

Peak flows resulting from the one~hour formation of a dam-
breach were 1,321 cfs at the dam and attenuated to 1,188 cfs
immediately upstream of the Charles Downer State Forest
inflow. Peak flows increased at this point due to the
tributary and were 1,316 cfs attenuating to 1,288 cfs at
river mile 1.71.

The greatest computed flow depth was immediately downstream
of the dam at river mile 0.00, where the peak depth was 4.8
feet. The peak depth at the next surveyed cross-section
(river mile 0.38) was 2.9 feet. Peak depth at surveyed
sections downstream of this point were computed between 3 and
4.5 feet. .

Peak flow velocities were very high, ranging from 14.5 to
21.0 feet per second. :

Peak flows and stages occurred 0.6 hour after the start of
breach formation, or about midway in the total 1-hour
duration of complete breach formation.

DAM SAFETY HAZARD CLASSIFICATION

The categories and criteria for the hazard classification of
dams, as reported in "Recommended Guidelines For Safety
Inspection of Dams", Department of the Army, Nov. 1976, are
listed in the following table. The hazard classification
pertalns to the potential loss of human life or property
damage in the area downstream of the dam in the event of the
failure of the dam.



DAM HAZARD CLASSIFICATICN

Cateqory Loss of Life
(Extent of Development)
Low None expected (No per-

manent structures for
human habitation)

Significant Few (No urban develop-
ments and no more than
a small number of
inhabitable structures)
High More than few

Residential development 1s sparse downstream of Johnson Real
Estate Dam and in fact the first building is situated at
There is however a length of stream channel

River Mile 0.4.

Econonic Loss
(Extent of Development)

Minimal (Undeveloped to
cccasional structures or
agriculture)

Appreciable (Notable
agriculture, industry
or structures)

Excessive (Extensive
community, industry
or agriculture)

that is flanked on the right bank by houses at regular

intervals.

This grouping is found from the Charles Downer

State Forest inflow (River Mile 1.4) to the end cof the study

reach (River Mile 1.71).

[There were no computed depths of flow that would of

themselves threaten damage to property
valley.> The associated flow velocities,
upwards from 14 feet per second.

however,

therefore result from the erosion caused during a dam-breach

flood.

This would be exacerbated by wave action to be

expected in turbulent flow conditions.

The\hlgh speeds of flow and the expected wave action and high
turbulence imply a real threat of loss of llfe to any persons

exposed.

LW
L

For these reasons,

a hazard classification of

"significant"

was assigned to the Johnson Real Estate Dam.)

in the downstream
ranged
Damage to property might
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BOSS DAMBRK _wversion 1.30 PAGE i
PROJECT TITLE : Joh Real Estate Dam Failure AHBRK version 1.30 PAGE 2
PROJECT NUMBER : JE757°28 4/07/1989 : R
hald 5531§5¥ hifkER § J2Dqsgn,feat Estate Dem Faiture 4/07/1989
IKPUT DATA SUMMARY :
INPUT CONTROL PARAMETERS
BOSS DAMBRK((tm) Nutber of Dynamic Routing Reaches (XKN) i
yrignt {C) 1988 Boss Corporation Type of Reservoir Routing (KU1) 0 (storage routing)
Rights Reserved ‘ ] . Number of multiple dams/bridges (MULDAM) 0
ggﬁgfn" per 603?058.130 . _ No. of Reservoir Inflow Hydrograph Points (ITEH) 3
No. of Informational Cross-Sections (NPRT) 0
PROGRAM ORIGIN : . _ Flood-Plain Routing (KFLP) 0 (no)
"""""""""" Landslide Simulation (KSL) 0 (no)
?832 DamBEk étm) is an enhanced version of Professor D. L. Fread's
NWS DAMBRK program.
RESERVOIR DESCRIPTION :
t_)!§t_:!_.!_\p_!l_5l_z_5 Etevation vs. Volume Table
* Elevation Volume
B DamB wh -
e co.'-';ectw.‘ao:; E ST e L o ek ey HE, B8
fhf correc thl rogram. A fesu ts obtajned should be . ° = caoldof. aSdilllall
ully exam rienced professionat engmeer to termine . 110.
they are reasona e accurate. Hg ég
- %££“8¥§“c§$s?s°35 fayien has g0 "de§¥?$fde§°a?“¥ﬁfﬁffs DK oo e Eots : :
1 Corporation makes m uarrantx el; e‘; ;crt or explicit, as to the . .
_+~ correct performance or accuraty o is tware. : :

In no eve?t shalt Bosi Corporation be l[able to anyone for spec :
collatera ?CI dental, or conse?uem a8 ?amages 'R t [
' ? g na ouf of purchasé or use o so t¥are. } e sole ex RESERVOIR VOLUME DESCRIPTION :
iability to Boss Cg goratlon, regg orm o actlon, sha
not exceed the purchaSe price of 1s so tware.

..............................

" Elevation vs. Surface Area Table

PROJECT DESCRIPTION : S Elevation 2urface
""""""""""""""" : MR s
PROJECT TITLE : Johnggn Real Estate Dam Failure Seesassbe Sosoialos
EE%EI:E‘I:ET’IJEHBER : e d Flood F lure Case Supercritical . -
H (4] Ul - . -
BEIRE L, § Pithiss pflher: " Eég :
TIME OF RUN ?’ég . .
% (o]
[
g
B Hd
2
S|
B o
e
]
[
xi
[
[—i
()]



D version PAGE 3 8055 DAMBRK version PAGE 5
"RROEET LAEe  Tetigansgeot Escote oon Failure | 4/07/1989 FRSIEET SAbEe : Tebdggn geet Estote oan Failure 4/07/1989
RESERVOIR and BREACH DESCRIPTION : SUMHARY OF PROGRAM_CONTROL PARAMETERS :

Initial Elevation of Reservoir Surface (Y0, ft MSL) 1382.65 Number of Cross-Sections Entered (NS) 5

Bottom of Dam Elevation (DATUN, ft MSL) 1359.66 Number of Top Widths Entered (NCS) 5

Top of Dam Elevation (HD, ft MSL) 1386.80 Number of Cross-Sectional Hydrographs to Plot (NTT) 5

Water Surface Elevation at Time of Breach (HF, ft MSL) 1382.65 ~ Cross-Sectional Smoothing Parameter (KSA) 0

Breach Side Slope (2) 1 $.00 Downstream Supercritical Parameter (KSUPC) 1 (supercritical)

Breach Bottom Elevation (YBMIN, ft MSL) 1359.66 Number of Lateral Infiow Hydrographs (LQ) i

Breach Base Width (BB, ft) 40.00 Number of Points in Gate Control Curve (KCG) 0

Time of Breach Formation (TFH, hr) - 1.00 CROSS- SECTI?HS eS“E“E HYDROGRAPH REQUESTED s

Uncontrolled Spillway Crest Elevation (KSP, ft MSL) 1382.20 (maximm allowed =6 -

Uncontrotled Spillway Discharge Coefficient (CS) 140.00 1 2 3 4 5

Spillway Gate Center Elevation (HGY, ft MSL) .00

Spil lway Gate Discharge Coefficient (CG) ; .00

Dam Overtopping Discharge Coefficient (C0O) 580.00

Turbine bischarge (QT, cfs) 37.00
(3]

o
BT g e o s e HRTE B e o v e
Eﬂé!ggE:!eEng_EQUNDARY CONDITIONS :
INFLOW HYDROGRAPH DESCRIPTION : . T
"""""""""""""""""""" Max Discharge at Downstream End (QMAXD, cfs) 1500.0

Hydrograph Time Intervals (DHF, hr) .00 Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) .0

Routing Period (TEH, hr) 2.00 Initial Time-Step Size (DTHN, hr) .20

Elmesed Umrream : Time at s.ihict-u Dam Starts to Fail (TF1, hr) .00

T{,( %K; . Theta Weighting Factor (F11) 000

---------------- Stage Convergence Criterion (EPSY, ft) .05

3§§ ?§§ ' Initial Downstream Water Surface Elevation (YDH, ft MSL) .60
. . Slope of Channe! Downstream of Dam (SOM, ft/mi) 171.000

LATERAL INFLOW REACH NUMBERS (LOX) :

138 138, 138,
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H ! TITLE s Real
g SﬂEE} TIIAE, ¢ jshﬁ?nzkeal Estate Dam Failure 4/0T/1989 PROJECT NIRLE, : 13h?§9n2 eal Estate Dam Failure 470771989
CROSS-SECTION NUMBER : 1 CROSS:SECTION NUMBER : 2
Cross-Section Location (XS(1), mi) .000 . Cross-Section Location (XS(}), mi) ' -380
Left Flood-Plain Cross-Section Location (XSL(1), mi) .000 ‘ Left Flood-Plain Cross-Section Location (XSL(I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(1), mi) .000 Right Flood-Plain Cross-Section Location (XSR(1), mi) .000
Flooding Elevation (FSTG(1), ft MSL) .000 Flooding Elevation (FSTG(1), ft MSL) . .060
Inftial Water Surface Elevation (YD, ft MSL) .000 Initial Water Surface Elevation (YD, ft MsL) ' .600
DOUNSTREAM REACH NUMBER : 1 DOWNSTREAM REACH NUMBER : 2 |
Reach Contraction-Expansion Coefficient (FKC) ~ .000 Reach Contraction-Expansion Coefficient (FKC) .000
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200 Minimum Distance Between Interpolated Cross-Sections (DXH, mi) .200
CROSS-SECTICN and REACH DESCRIPTION : ~ CROSS:SECTION and REACH DESCRIPTION :
Elevation Chamel Channel Stora e left L ft, ight Elevation Channel Channel tora e ft i
et g éh " AL Hs ‘lé Q e fting § g R ﬁlghmg . f:"ﬁth Hanmng ; ; &e 2 l.eftinsl ?z‘%:t ﬁ;ggg
HS(K HSCK, 1 u% K1) CHCK, $ %
ICATN %E ) MK, 1) i P g n EHL(K D ; 1 Burek, 1) L ‘fsg DB i n B, B R(K, 1) CHRCK, T)



DAMBRK _version 1.30 ! PAGE 9 AMBRE _wversion 1 PAGE 10
: . £ TIT H
JEE; T"kER : _?i?gzseal Estate Dam Failure 4/07/1989 SﬁSiEﬂ “l k R : jghni?nageal Estate Dam Failure 4/07/1989
CROSS:SECTION NUKBER ;3 CROSS:SECTION NUMBER :_4
Cross-Section Location (xé(!), mi) ! 1.400 Cross-Section Location (XS(I), mi) 1.600
Left Flood-Plain Cross-Section Location (XSL(1), mi) 000 Left Flood-Plain Cross-Section Location (XSL{I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(1), mi) .000 Right Flood-Plain Cross-Section Location (XSR(I), mi) 000
Flooding Elevation (FSTG(I), ft MSL) .000 Flooding Etevation (FSTG(1), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000 Enitial Water Surface Elevation (YD, ft MSL) .000
DOVNSTREAN REACH WUMBER : 3 | DOWNSTREAN REACH NUMBER :_ 4
Reach Contraction-Expansion Coefficient (FKC} ' .000 ) Reach Contraction-Expansion Coefficient (FKC) 000
Minimum Bistance Between Interpolated Cross-Sections (DXM, mi) .100 Minimum. Distance Between Interpolated Cross-Sections (DXN, mi) -040
CROSS:SECTION and REACH DESCRIPTICH : CROSS-SECTION and REACH DESCRIPTION :
i gh i Elevaticn Ch nnel Ch t
Elevation Clsgn:el ﬁgamel §torage *eft Left “)é t E;%I“ng | ? al gagnn?gg ?ggrage !fgét heft ? ht ﬁ:ght
AN E%u: D Bk gE 1 ‘s‘ g? 1 cum: n E ;E D BRex, D AN g 0K, D E# §K D E §H D Bk, g% ;E 1 Brex, 1)

_______________________________________________________________________________________________________________________________________________



BOSRSODMBR%TV“SP?OABSO eal Estate Dam Failure PAGE 11
ROJECT NOMbEr § 42073978 4/07/1989
CROSS-SECTION NABER : 5
.Cross-Section Location (XS(1), mi) 1.710
-teft Flood-Plain Cross-Section Location (XSL(I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(1), mi) .000
Flooding Elevation (FSTG(I), ft MSL) 000
Initial Water Surface Elevation (YD, ft MSL) 000
CROSS:SECTION DESCRIPTION 3
Elevation Channel Storage ef ?ight
T é;%f:"n gE D 3 ;Q n H;Eg D
..s.@§§2. 1 L3 I 1 N e
Total mumber of cross-sections {original+interpolated) 11
Maximum number of cross-sections allowed 200

¢-d
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DAMBRK _version PAGE 16 AHBR version 1 PAGE 18
BR%EE NikER : :':8""3?"2““[ Estate Dam Failure 4/07/1989 Fagl'liﬂ A Il?.h“i?"z"“l Estate Dam Failure 4/07/1989

RESERVOIR FLOW SUMMARY :

ROUTENG COMPLETED :

6~

Initial Flow (Q{1), cfs) 7. meessumessscdsacens
Maximum Flow (Gmex, cfs) ) ' 1338, Number of Time Steps Used (KTIME) 10
Final Flow (Q(NU), cfs) - ) ™. . Maximun Number of Time Steps Allowed 698
Time to Maximum Flow (TP, hr) .56 ‘ TJotal Time of Flood Routing (17, hr) . 2.0
Nurber of Time Steps or Number of Hydrograph Ordinates (NNU) 102
Total Volume Discharged from Reservoir (DISVOL, acre-fi) 9.
Number of Intermediate Cross-Sections (NN(NS)) 1
Number of Time Steps (NNU) ) - 102
BOSS DAMBRK _version 1.30 . _ PAGE 17 DAMBRK _versi : PAGE 19
gﬁg‘.}%g RIHEER : jgt_n?g _2§eal Estate Dam Failure 4/07/1989 Fgg.jsg T”kER : jshnggnzgeal Estate Dam Failure 4/07/1989
é?g';*;?' PRtet ion FTASTAL , : - FLOOD CREST SUMMARY :
1 YB(i I [ i i
......... Gy hl) fiitln, B, M felhd e Hedn e
. " CIERSL (cfs) ) (FtUsesy (ft msL) Ghe)

---------------------------------------------------------------
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RN NN NN
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'2§eal Estate Dam Failure
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FLODD CREST SUMMARY (Peak Water Surface Elevation) :
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FLOOD DISCHARGE SUMMARY (Peak Water Flow) :
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TIME TO PEAK ELEVATION PROFILE s

eak t

me 1s constant at
eak t

me 1S cohstant at

et

ersion

O

n Real Estate Dam Failure

CROSS-SECTION (mi)

PAGE 23
470771989

DISCHARGE HYDROGRAPH :

--------------- s beman

Cross-Section Number

Cross-Section Location (mi)

Gage Zero (ft MSL)

Hax Elevation Reached by Flood Wave (ft MSL)

Flood Stage (ft)

Maximum Stage (ft)
at Time chr)

Maximum Flow (cfs)
at Time (hr)

z1-d

1

.000

1359.650
1364.484

(not available)
4,834

.600

1321

.400

.833hou

“Hstt

TIME
{hr)

CROSS
ECIION

ELEVATION
¢ft MSL)

{.30
°h?§?92§eat Estate Dam Faiture
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DISCHARGE HYDROGRAPH :

----------------------

Cross-Section Number
Cross-Section Location (mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Fleod Stage (ft)
Maximum Stage (ft)
at Time Chr)
Maximum Flow {cfs)
at Time (hir)

€1-¢

2

.380

1302.600

" 1305.465

(not available)
2.885

600

1290

600
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DISCHARGE HYDROGRAPH :

AR

-------------------

Cross-Section Number
Cross-Section Location (mi)
Gage 2ero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Maximum Stage (ft)
at Time Chr)
Maximum Flow (cfs)
at Time Chr)

7

1.400

1115.980
1119.399

{not available)
3.499

600

1189

.600

.30
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DISCHARGE HYDROGRAPH :

S1-d

-------------------

Cross-Section Number
Cross-Section Location (mi)
Gage Zero (ft MSL)
Max Elevation Reached by Flood Wave (ft MSL)
Flood Stage (ft)
Maximum Stage (ft)
at Time ¢hr)
Maximum Flow (cfs)
at Time Chr)

9

1.4600

1084.500
1088,739

{not available)
' 4.239
.600

1305

600

versi on 1
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BOSS DAMBRK V TS PAGE 3} BOSS DAMBRK version PAGE 32
PRgJ E} TIT LE
PROJ NUMBER

orj‘gh §9nzkeal Estate Dam Failure 4/07/1989 Fkgjsg "TEER : :llshrﬁ?nzﬂeal Estate Dam Failure 470771989

*rn way

DISCHARGE HYDROGRAPH 3

---------------------- HR  STAG o , 500 1000 1500 2000 2500
Cross-Section Number n . . é ** § E § H §
Cross-Section Lecation (mi) 1.710 : N : . i : i :
age 2ero (ft MSL) 1067.200 . : L 3 : :
Max Elevation Reached by Flood Wave (ft MSL) 1070.769 : : 3 :oo* L : :
Flood Stage (ft) ' (not available) . . 3 * : 3
Maximum Stage (ft) 3.569 . . 2o, : :

at Time Chr) 600 . : i : P : :
Maximum Flow (cfs) 1289 : : : P : :
at Time (hr) .600 . . : 1 * : : :
. - . : : * : : :

. . i 3 *: : H :

- - * - - . H

. . : : * : : : :

: . : H : : : :

- ok - - a .

. . H * : : H t

. . : e : : : :

. . : * 3 : : : H

. . H * 3 : : : :

. . : * 3 H H : :

. . H * : : : :
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PROJEET MO "3?" eal Estate Dam ralture 470771989

L
NUMBER : IC

BOSS DAMBREK(tm)

C i c ti
SIS R 2o corpration

gersi

er$ i wunper § 0087058130

PROGRAM ORIGIN :

%32 R%BBEHS )p s agm enhanced version of Professor D. L Fread’s

DISCLAIMER :

Boss DamBrk {tT) 1302

lex rogram uhich !ref
0 use correct aﬁfts

lon ass ute

lneen Ee rtlse
obtajned

correct ? thi rogram. A
re%uf examin rlenced rofesswnal [ lneer to termine
c? they gre reasonam’e an§ ggcurate. P ns

> the program 1 annot be rta ? n
1 Cor Fation makes no uarrant F implic t or explicit, as to the
ra corfect performance or BecurbE is Software.

In no event shal,l Bosf cOrporatton be ltable to anyone for gpeci
coltatera ?ci dental, or cons eﬂ connectl le
f Tg out o rchasé or use o? 15 S0 t are. e S0 exc H "e

iability to Boss grgoratwn, regﬁrd es the form o actlon, a
not exceed the purc a is SO tuare.

Although Boss l:orgora ion has avor e%o make fgﬁs Tgnﬂ{:ﬁegglf-ggefraeggs

e price of

PROJECT DESCRIPTION :

PROJECT TITLE : John §$n Real Estate Dam Failure
PROJECT NUMBER : JC:I -2B

DESCRIPTION : Em urE starts with WL et dam crest
ENGINEER : Patric g umeris

DATE OF RUN H al 19

TIME OF RUN t 8:06 am

RK__ver

BOEESQEEI T"bER ' jgh?ignzgeal Estate Dam Failure

PAGE 2
4/07/1989

INPUT DATA_SUMMARY

Number of Dynamic Routing Reaches (KKN)

Type of Reservoir Routing (KUI)

Number of multiple dams/bridges (MULDAM)

No. of Reservoir Inflow Hydrograph Points (ITEH)
No. of Informational Cross-Sections (NPRT)
flocd-Plain Routing (KFLP)

Landslide Simulation (KSL)

RESERVOIR DESCRIPTION :

Elevation vs, Volume Table
Elevation Volume

ey B

Elevation vs. Surface Area Tabte
Elevation Surface

HSALK SK%?)

{?t HgL) {acres)

o0 MO O -

{storage routing)

(no)
(no)



B0SS DAMBRK _version 1 PAGE 3
PROJECT hlmbEn i J2°F 57“z“°'l Estate Dam Failure 4/07/1989
RESERVOIR and BREACH DESCRIPTION :

"Initial Elevation of Reservoir Surface (Y0, ft MSL) 1383.80
Bottom of Dam Elevation (DATUM, ft MSL) 1359.66
Top of Dam Elevation (HD, ft MSL) 1386.80
Water Surface Elevation at Time of Breach (HF, ft MSL) 13856.80
Breach Side Slope (2) 1B 1.00
Breach Bottom Elevation (YBMIN, ft MSL) 1359.66
Breach Base Width (BB, ft) 40.00
Time of Breach Formaticn (TFH, hr) 1.00
Uncontrolled Spillway Crest Elevation (HSP, ft MSL) 1382.20
Uncontrolled Spillway Discharge Coefficient (CS) 140,00
Spiiluay Gate Center Elevation (HGT, ft MSL) .00
spillway Gate Discharge Coefficient (CG} .00
Dam Overtopping Discharge Coefficient (CDO) 580.00
Turbine Discharge (4T, cfs) 37.00

O

&

O ROIEEY TITLE *1%0oi30n Real Estate Dam Failure PAGE 4

PROJECT NUNBER : JET139%28 410771989

INFLOM HYDROGRAPH DESCRIPTION :

Hydrograph Time Intervals (DHF, hr) .00
Routing Period (TEH, hr) 5.00

me UR?TI‘EBII‘I

PAGE 5

LATERAL ENFLOW REACH NUMBERS (LQX) :

(aL¢L, 1>,L=1,1TEH)

500. 1500. 2000. 2000.

R e iog dido eal Estate Dam Failur
EESiEE IibEe { 32073578 Failure 4/07/1989
SUMMARY OF PROGRAH CONTROL PARANETERS :
Number of Cross-Sections Entered (NS) 5
Number of Top Widths Entered {NCS) 6
Kunber of Cross-Sectional Hydrographs to Plot (NTT) 5
Cross-Sectional Smoothing Parameter (KSA) )
Downstream Supercritical Parameter (KSUPC) 1 (supercritical)
Number of Lateral Inflow Hydrographs (LQ) 1
Number of Points in Gate Control Curve (KCG) 0
E‘ggiﬁcg(?ggegngng)nwawmpa REQUESTED :
1 2 3 4 5
BOSS DAMBRK _version 1.30 PAGE 6
ROJ TITL t d
PROJEE] MbmbEr § J2hqsgn fest Estate Dam Failure 4/07/1989
CHANNEL -VALLEY BOUNDARY CONDITIONS :
Max Discharge at Downstream End (QMAXD, cfs) .0
Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 0
Initial Time-Step Size (DTHM, hr) .20
Time at which Dam Starts to Fail (¥Fi, hr) .00
Theta Weighting Factor (Fil1) .000
Stage Conveigence Criterion (EPSY, ft) .05
Initial Dounstream Water Surface Elevation (YDN, ft MSL) .00
Slope of Channel Downstream of bam {SOH, ft/mi) 171.000



BOSS DAMBRK _version 1,30 PAGE 7 - BOSS DAMBRK versicn 1.30 PAGE &
ROJ TITLE = ; T H {
PROJECT Nimber | JER7BP0fe0t Estate Dom Failure 410771989 PROJEET AHbEr § Jelq3gnfeat Estate Dam Failure 40771989
CROSSSECTION NUHGER ;1 - | CROSS-SECTION NUMBER : 2
Cross-Section Location (X$(1), mi) .000 Cross-Section Location (XS$(1), mi) .380
Left Flood-Plain Cross-Section Location (XSL(I), mi) .000 Left Flood-Plain Cross-Section Location (XSL(1), mi) ) .000
Right Fleod-Plain Cross-Section Location (XSR(I), mi) .000 Right Flood-Plain Cross-Section Location (XSR(I), mi) .000
Floeding Elevation (FSTG(1), ft MSL) .000 Flooding Elevation (FSTG(I), ft MSL) -.000
Initial Mater Surface Elevation (YD, ft MSL) .000 Initial Water Surface Elevation (YD, ft M5L) 000
DOWNSTREAM REACH NUNGER : 1 : ' DOWNSTREAM_REACH NUMBER : 2
Reach Contraction-Expansion Coefficient (FKC) .000 Reach Contraction-Expansfon Coefficient (FKC) ' .000
Minimum Distance Between Interpolated Cross-Sections (DXM mi) .200 Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .200
CROSS-SECTION and REACH DESCRIPTION : CROSS-SECTION and REACH DESCRIPTION :
ion C c L i ] . - Elevati h L ch i
Elevation l:Jg%rmel n%ﬁﬂ?ﬁg i{)ﬁ:gge ]fm‘tE Lglf‘gmg E‘:’Eht &Lﬁmm evation § anne ’,‘, &m %t;rsge t::tﬂ Left §|gh£ n;gmng
HS(K, ] %K] CM(K, 1)  BSS(K,1 ;l QuLEK, 1 ai, K1 %Kl CMLK, T ;l Lgl BuLex, oEgl .
(% ﬂsE) ; % ) K, (?ts ) ) K, 1) é% 1) CMR(K, D) FISB) : g ) (K, 1) ) é ) 4 I) ) CHR(X,I)

................................................................................................................................................



BOSS DAMBRK version 1.30 - PAGE 9
: lE
PROIEET KifkEg : Jelqsgn.feal Estate Dam Failure 4/707/1989
CROSSSECTION NUNBER : 3
Cross-Section Location (XS(I), mi) 1.400
Left Flood-Pigin Cross-Section Location (XSL{1), mi) .000
Right Flood-Plain Cross-Section Location (XSR(1), mi} .00G
Flooding Elevation (FSTG{I), ft MSL) 000
Initial Water Surface Elevation (YD, ft MSL) .000
DOWNSTREAM REACH NUMBER : 3
Reach Contraction-Expansion Coefficient (FKC) .000
Hinimum Distance Between interpolated Cross-Sections (DXM, mi) .100
CROSS-SECTION and REACH DESCRIPTION :
Elevation ;hannel ggg;‘\?gé St::;ge sztE ng\ﬁing Hsghg E;gmng
HS(K, 1 B4SER, D OuLex,1 %;: CHR
190D, BRI Cuck, 1) (%t n %lfi » Buon BRA,D Brec,D

------------------------------------------------------------------------

AMBRX versfon 1

B EE "TEER : jgh?ﬁnzgeal Estate Dam Failure

PAGE 10°
4/07/1989

CROSS-SECTION NUMBER :

-------------------------

Cross-Section Location (XS(1), mi)
Left Flood-Plain Cross-Section Location (XSL(I), mi)
Right Flood-Plain Cross-Section Location (XSR(1), mi)

Flooding Elevation (FSTG(1), ft MSL)

Initial Water Surface Elevation (YD, ft MSL)

_ DOWNSTREAM REACH NUMBER

----------------------------

Reach Contraction-Expansion Coefficient (FKC)
Minimum Distance Between Interpolated Cross-Sections (DXM, mi)

CiiOSS-SECT]OH and REACH DESCRIPTION :

-------------------------------------

. Elevation ?hannel

Channel
Hanmng

torage eft
7o %

K3 %udty (gé 1 Bk, 555? 1)

------------------------------------------------------------------------

Hﬂ n

Left

Hannlng

gight

Banex, 1y B ni? n

1.600
000
000
.000
.00

.000

Bifhing

CMRCK, )



Bossogmak¥lrvers!on A Real Estate Dam Failure PAGE 11
PROJECT MbikEe : JRDOS9%, 470771989
CROSSSECTION NUMBER : 3
Cross-Section Location {XS(1), mi) 1.710
Left Flood-Plain Cross-Section Location (XSL{I), mi) .000
Right Flood-Plain Cross-Section Location (XSR(1), mi) .000
Flooding'Elevation (FSTG(I), ft MSL) .000
Initial Water Surface Elevation (YD, ft MSL) .000
CROSS-SECTION DESCRIPTION :
Elevation ?hamel ?torage *eft §|ght
1d
H
e, oo Bk B B
Total number of cross-sections (original+interpolated) 11
Maximum rember of cross-sections allowed 200

9-2
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4/07/1989

Real Estate Dam Failure

SLOPE PROFILE PLOT :

OUTPUT DATA SUMMARY :
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- BOSS DAMBRK _ver si
Eo.: c¥ T”%ER H

RESERVOIR DEPLETION SUMMARY :

o? ﬁ eal Estate Dam Failure PAGE 13
813958 4/07/1989

-

Total volume in Reservoir (acre-ft) 110.0

DEFINITIOR OF RESERVOIR DEPLETION TABLE VARIABLES :

---------------------------------------------------

PARMMETER .o UITS_ VARIABLE

Time step from start of anfl f I

L eratlo ne essar to s t oy equati |§ )

f s art of analysis hr . TP;I)

E ta out fs 051
revat on °¥ gater sgoface at dem t [
Eleyat gg g t Y8
Estimat ? dounstream flow t D

jormetgence Foslelen i

gotaf vgt S?scharged from time of breach ?ct:-ft tB)lBJWOL
ﬁangu[ar breacb dlscharge coefficient . ? :
Peach outfign " Efﬁ . gaeby
p;ffuay out?rou cts ng

8-
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4707/1989

Real Estate Dam Failure

10739028

version 1.30

PROIEET MAbkr
RESERVOIR DEPLETION TABLE
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4/07/1989

Real Estate Dam Failure

a9

]

RESERVOIR DEPLETION TABLE :

PROJECT Alder

BOSS DAMBRK version 1.30
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2Iéeal Estate Dam Failure

1.30
'y 4k

RESERVOIR DEPLETION TABLE :

IR,

VCOR OQUTVOL

i
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DAHBRK version

F JEE{ T"kER jghns?aneal Estate Dam Failure

RESERVOIR FLOW SUMMARY :

Initial Flow (Q(1), cfs)

Maximum Flow (Qmax, cfs)

Final Flow CQ(NU), cfs)

Time to Maximum Flow (TP, hr)

Number of Time Steps or Number of Hydrograph Ordinates (NNU)
Total Volume Discharged from Reservoir (DISVOL, acre-ft)
Hutber of Intermediate Cross-Sections (NN(NS))

Number of Time Steps (NNU)

on

Fﬁ EE} ﬂ,{,g ‘ jgﬁ{‘\ggn Real Estate Dam Failure

foserP LSS ion ST
Section

1
: (f%l&SL) }(l)

PO R RENER]
IEEEREEEELER)

!

PAGE 17 Bﬂsg DMBR¥‘Tvers§m 1. eal Estate Dam Fail PAGE 19
4707/1989 PROJECT TiNkEs i 12073905 € am Faiture 470771989
320, ROUTING COMPLETED :
3488. Number of Time Steps Used (KTIME) 26
1420. Maximum Number of Time Steps Allowed 698
3.20 Total Time of Flood Routing (TT, hr) 5.2
123
391.
1 ;
23
A BoSE DAHBRl_f"rersi Real Estate Dam Failure PAGE 20
4/07/1989 PROJECT RifkEn 18""3?"2 al Esta 4/0771989
FLOOD CREST SUMMARY :
e, e M U e Hote IR0
(3?) C(TE MSLy. (cfs)  (hr) ?t/secY (ft MSL) (hey .
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FLOOD CREST SUMMARY (Peak Water Surface Elevation) :
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DISCHARGE CROSS

PAGE 22
470771989

Real Estate Dam Failure

B T L L L L T L T P T -

FLOOD DISCHARGE SUMMARY (Peak Water Flow) :
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S DAMBRK verston PAGE 23 ‘ . L
ROJECT Mk § iEh"§9"2Re°l Estate Dam Faiture 440771989

TIME TO PEAK ELEVATION PROFILE :

--------------------------------

i

-t

TIME CROSS ELEVATION

CROSS-SECTION (mi) - Chr) mc; Tox (ft MSL)
ant at 368 hou ) : -
ant at U0s

0
d

K version 1 ' PAGE 24 BOSS DAMBRK _version 1.30 PAGE 25
H,;%E § jsh i?n Real Estate Dam Failure : 410771989 BEggEE; E : j _?s?t_\zgeal Estate Dam Failure 470771989

oown
a0
[~ ]
mm

DISCHARGE HYDROGRAPH : HR_ STAG 0 , 1000 2000 3000 4000 5000
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JOHNSON REAL ESTATE DAM
PROFILE DATA SUMMARY .
MAXIMUM SURCHARGE DAM-BREAK ANALYSIS

Flow

RIVER MILE 0.00 0.38 1.40 1.60 1.71
STREAM BED ELEV. ft NGVD}|1359.65 1302.60 1115.90 1084.50 1067.20
(Stage Datum) . :

DEPTHS IN FEET
Pre-Breach 5.20 2.80 3.90 4,80 4.40
Peak Stage : 7.16 4.15 6.09 6.33 4,93
Hours to Peak - 0.60 0.60 0.60 0.60 0.60
Hours to Start 0.00 0.05 0.10 0.15 0.20

of Rise '

DISCHARGES IN CFS
Pre-Breach 1420.00 1420.00 1420.00 3420.00 3420.00
Max Flow '3488.00 3446.00 3325.00 5301.00 5273.00
Hours to Max 0.60 0.60 0.60 0.60 0.60




